Food is important for liner shipping companies (LSCs) in their efforts to support daily lives and fulfil seafarer demand. Food issues are addressed in the International Labour Organization's (ILO's) Food and Catering (Ships' Crews) Convention 1946 (No. 68), amended 2006. Moreover, the enforcement of the Maritime Labour Convention (MLC) Regulations and Code appears to have ensured that seafarers have hygienic conditions and that good quality food and drinking water are provided. The MLC aims to meet all current standards of international maritime labour conventions and recommendations, and comply with the fundamental principles found in other international labour conventions. Yet despite these efforts, food issues require greater attention, as maintaining the food supply chain is a dynamic and difficult task. To identify strategies for improving the procurement of food for ships, this paper illustrates how to facilitate the food supply for shipping lines and further evaluate the associated supply chain. Advanced technology, comprehensive procurement procedures, qualified personnel, extensive outbound logistics (i.e., distribution) networks and sound training programmes on food quality and safety are critical elements in the food supply chain, and will enhance the quality of food for seafarers.
Introduction
Liner shipping companies' (LSCs) demand for a wider range of high quality food for seafarers has increased in the last decade given the importance of safe, fresh and nutritious food to support the daily lives of seafarers (McWilliams, 2008) . Due to the long duration of maritime voyages, the procurement and storage of food on board ships has always been a significant challenge, most notably for ships sailing in developing countries or regions. Seafarers face an increased risk of developing chronic diseases because of malnutrition (Officer of the Watch, 2012). Improvements in food management to maintain food quality and safety have been proposed (Muller and Steinhart, 2006; Jacques and Peter, 2007; Keiser et al., 2008) .
Ocean-going seafarers live on board vessels in confined environments for long periods, and life at sea imposes unique stresses on the human body. Ocean voyages can influence the human immune system, leading to various illnesses (Lu et al., 2010; Myznikov et al., 2000; Protasov et al., 1996) , severe temperature changes and poor diet structure can lead to subtle changes in physiological and psychological functions (Lu et al., 2010) , and the lack of physical exercise can contribute to ischemic heart disease (IHD).
The maritime industry has paid greater attention to monitoring food and catering for seafarers in the last decade. Such food issues are addressed by the International Labour Organization's (ILO's) Food and Catering (Ships' Crews) Convention 1946 (No. 68 ) and the Certification of Ships ' Cooks Convention 1946 (No. 69) , amended in 2006 in Geneva. The Guidelines on the Training of Ships' Cooks (2014, pp. 19 ) presents three main guidelines for the training of ships' cooks: (An & Noh, 2009 ) food and drinking water of suitable quantity, nutritional value, quality and variety must be supplied with regard to the number of seafarers on board, their religious requirements and cultural practices, and the duration and nature of the voyage; (Byran & Brian, 1999 ) the organisation and equipment of the catering department must permit the provision to the seafarers of adequate, varied and nutritious meals prepared and served in hygienic conditions; and (Campbell et al., 2002) catering staff must be properly trained or instructed for their positions. These guidelines aim to give practical information that can be included in national laws and other measures to implement them (ILO, 2014) .
The ILO stated that 'the basic aims of the MLC, 2006, are to ensure comprehensive worldwide protection of the rights of seafarers and to establish a level playing field for member States and ship owners committed to providing decent working and living conditions for seafarers ' (ILO, 2014, pp. 6) . Indeed the ILO (1999, page 4) introduced a new enforcement mechanism to ensure that seafarers' living and working conditions meet its requirements of 'decent work … in conditions of freedom, equity, security and human dignity'. Along with certain other proposals, the MLC protects 1.5 million seafarers around the world by ensuring minimum and consistent living and working conditions (Milde, 2011 , ILO, 2014 .
In LSCs, the food supply chain involves sourcing food through multiple suppliers and delivering the appropriate amount of food to seafarers on board. One of the major functions of the purchasing departments of the LSCs is to procure food from all over the world to fleet vessels so they can maintain smooth operations on board. The food supply must be flexible, punctual, responsive and quick to formulate and implement different sourcing strategies. The food supply chain thus has become a dynamic, extensive and ever-changing entity, and attempting to cover such a broad subject is a difficult task. Yet although many research studies have focused on major ILO issues such as social and labour rights for seafarers (McConnell, 2011) , maritime security (Doumbia-Henry, 2003) and policy for the seafaring labour market (Lobrigo and Pawlik, 2015) , a collection of 294 academic papers from 1967 to 2013 rarely discussed the food supply chain in relation to ships.
The remainder of this paper is organised as follows. Section 2 provides a review of the literature on the food supply chain for ships. In Section 3, a value chain analysis of the food supply chain for ships is conducted, and in Section 4 a case study is presented to evaluate food supply chain performance. Section 5 examines the shortcomings of the food supply chain and in Section 6 we draw our conclusions and discuss implications for future research.
Literature review
The food supply chain on board
The food supply chain has several key characteristics, including shelf life constraints for raw materials and perishable products, a long production throughput time, seasonality of production, the necessity of conditioned transportation and storage and safety concerns (Kuo and Chen, 2010) . The food industry's general overview of food supply chains is constantly changing because the business environment is dynamic (Dani and Deep, 2010; Iijima et al., 1996; Kuo and Chen, 2010; Van Der Vorst and Beulens, 1999) . Any changes in distance, time or temperature in the chain can significantly increase costs or disrupt the net present value of the activities and their added value in the supply chain (Verbic, 2006) . Roth et al. (2008) discussed three main trends affecting food supply chains in contemporary business environments pertaining to commoditisation, consolidation and globalisation. Commoditisation distinguishes between food products as either commodities or value added. Consolidation refers to food supply chain members combining food categories and the levels of the supply chain in pursuit of higher margins. Globalisation leads not only to the global sourcing of raw materials but also to post-production activities such as the storage, transport, distribution and retail of final food products and their export and import (Kuo and Chen, 2010) . The global nature of the food supply chain is vividly depicted by the sourcing of ingredients from different countries.
Perhaps the most significant aspect of the food supply chain problem is mainly facing food degradation. In broad terms, both intrinsic and extrinsic factors determine food degradation rates (Robert et al., 1998) . The relevant intrinsic factors are the sugar content, salt content and pH properties and product nature of the food in question. The extrinsic factors include environmental factors such as humidity, the presence of gases and temperature (Byran and Brian, 1999; Mohsen, 2005; Robert et al., 1998) . It is essential to handle these factors efficiently and effectively to slow the degradation rate. The pickling and salting of food are common approaches to lengthening shelf life, thus controlling the more easily influenced intrinsic factors (Robert et al., 1998) , but these methods are not optimal due to the permanent changes they cause in the structure and taste of food. The food life cycle is short, and the rate of degradation is still easily affected by biological factors and environmental conditions (Milde, 2011) . To protect the integrity of food and reduce the growth rate of spoilage microorganisms, it is important to design flexible, responsive and rapid food supply chains by removing unnecessary activities, creating information transparency and increasing coordination of operations (Kuo and Chen, 2010; Kurt Salmon Associates, 1993; Rodrigue and Craig, 2009 ). Thus, this research paper focuses on managing the extrinsic factors to control the quality of food while maintaining its structure and taste.
Value chain analysis of the food supply chain to ships
In this paper, a value chain analysis was adopted as the fundamental theoretical framework to evaluate the food supply chain to ships. Value chain analysis is a powerful tool for managers wanting to identify key activities and design strategic planning within the firm. We use it to discuss competitive strategies and value to the customer in detail. The competitive strategies of firms were evident by their ability to perform better than their competitors on crucial activities along the food supply chain. The food supply chains thus maximise value creation while minimising costs (Porter, 1985) . Porter (1985) was the first to discuss the concept of the value chain in his book "Competitive Advantage: Creating and Sustaining Superior Performance" Origination in business management research, it has been widely adopted other areas over the last three decades. According to Porter (1990, page 41) , firms' activities can be broken down into a sequence of activities called a value chain, 'an interdependent system or network of activities connected by linkages'. When the system is managed carefully, the linkage can be a vital source of competitive advantage (Pathania-Jian, 2001 ). According to Lynch (2003) , value chain analysis is divided into two areas. The first discusses the value chain links concerning the value of the organisations' activities within key functional parts. The second assesses the contribution of each part in the overall added value of the business. In value chain analysis, the firm is divided into primary and support activities. Primary activities are related to production, and support activities are concerned with the background necessary for the efficiency and effectiveness of the firm.
By reviewing both primary and support activities in the value chain, it was found that most elements determine the performance of food supply chains. In primary activities, inbound logistics, operations and outbound logistics enhance food supply chain operations. Inbound logistics are concerned with receiving the food or materials from suppliers, storing these externally sourced food or materials and handling them within the firms. Operations are concerned with the production or value added of products and services in departments within the firm. Outbound logistics are concerned with distributing the food to the final customer. In service industries, firms regularly monitor food supply chain operations, and remedial action is taken in the event of non-conformance. Marketing and sales preserve the required quantity and quality of the food in the available market to maintain stability in cold chains (Verbic, 2006) .
In terms of support activities, procurement, technology development, and firm infrastructure are essential elements in facilitating the operations of the food supply chain. Procurement handles the purchase of food or materials that are necessary for the food supply chain's operations. Efficient procurement departments can obtain the highest quality food or materials at the lowest costs. Technology development is concerned with the technological innovation, training and knowledge that is crucial for food supply chains to upgrade their capacities. In terms of firm infrastructure, firms implement corporate strategy to support overall food supply chain operations. Human resource management involves recruiting qualified persons to manage the cool chain process so that food can be produced, stored and distributed under the most hygienic and controlled conditions possible. The ultimate objective is to provide customers with assurance and confidence.
The two main issues facing ships' food supply chains can be categorised as intrinsically relating to food and more broadly associated with the supply chain. Food quality, food types and beverage quality are the key food issues, whereas reliability, responsiveness and assurance are the main aspects of concern in relation to the supply chain. Taken together, these issues can be summarised as follows.
(1)Food quality: refers to the intrinsic food quality such as menu, taste and freshness and extrinsic considerations pertaining to sanitation, presentation and temperature (An and Noh, 2009 ). These determine the totality of the features and characteristics of a product or service that bear on its ability to satisfy stated or implied needs (ISO 8402). (2)Food types: refers to the kinds of food that a shipping line provides to seafarers, generally divided into bond and provisions. Bond includes cigarettes, alcohol, chocolate and snacks, whereas provisions include biscuits, rice and flour. (3)Beverage quality: refers to the degree to which seafarers are satisfied with the beverages provided on board such as alcohol, water, tea and juice. (4)Reliability: refers to the ability to provide the promised food accurately and credibly. (5)Responsiveness: refers to the ability to provide food promptly to seafarers. (6)Assurance: refers to the temperament or quality of employees to inspire reliability, belief, courtesy and knowledge (An and Noh, 2009 ).
Food and supply chain issues affect seafarers' health, which in turn affects their productivity. High-quality seafarer meals and a capable agri-food supply chain should thus be maintained to provide better health for ocean-going seamen. Seafarers' overall satisfaction, based on their perceptions of food quality and performance, and loyalty, or their continued desire to provide service to a shipping line, a key outcomes of an effective supply chain for ships. Thus, meal service should be planned carefully to satisfy seafarers' expectations from the selection of the menu to efficient and reliable service.
We analyse the interactions between food suppliers and LSCs (see Fig. 1 ) based on a synthesis of previous work on value chains (Porter 1985) . The research team adopted the value chain analysis as a fundamental theoretical framework to forge possible linkages between food suppliers and LSCs. The framework has strong theoretical underpinnings and shows that food suppliers and LSCs are closely interrelated. Figure 1 presents the elements in which value creation takes place within the food suppliers and LSCs. The performance of value chain operations is influenced by a range of primary activities (i.e., inbound logistics, operations, outbound logistics, marketing and sales, service) and support activities (i.e., firm infrastructure, human resource management, technology, procurement). For food suppliers, primary activities and support activities directly affect the performance of the LSCs' value chain operations. In LSCs, primary activities influence the performance of food suppliers' value chain operations. The ultimate objective is to maximise value creation while minimising costs in the food supply chains. In the figure, solid lines denote primary linkages and dotted lines denote secondary linkages.
From food suppliers to liner shipping companies (dotted lines):
1. Outbound logistics are critical to operations (i.e., ship schedules). Operational processes must meet or exceed international safety and hygiene standards. Food suppliers must distribute the food products not only freshly and safely but in a timely manner to meet LSCs' schedules and the turnaround times of ships in port.
Otherwise, voyages will be delayed and which would be detrimental to the customer service levels of LSCs. 2. Streamlined and efficient procurement procedures ensure that ships obtain the best quality raw materials and other production requirements in the timeliest manner. Good service by food suppliers is critical to the satisfaction of seafarers, which is a key issue in human resource management. Human resource departments recruit qualified personnel to operate the food supply chain while designing and delivering comprehensive training courses to increase their staff members' knowledge of food quality and safety. This ensures that food quality and performance can be sustained at satisfactory levels, and that seafarers' satisfaction can be increased.
From liner shipping companies to food suppliers (solid lines): Liner shipping companies' operations (i.e., ship schedules) place constraints on food suppliers' operations. The inventory levels in ships are low because there is limited space for food storage on board. Furthermore, the turnaround time of ships in port is reduced and voyage time is increased due to slow streaming. Thus, food suppliers frequently fail to meet ship schedules and requests.
Case study
To verify our analysis framework and results, a questionnaire survey was conducted between February to July 2017. We sent surveys to 14 target interviewees, 11 of whom completed the survey, yielding a 78.5% response rate. Because of confidentiality agreements, all details of the interviewees are excluded in our reporting. The target interviewees held supervisory and managerial jobs in the maritime industry pertaining to ship management, marine insurance, government body, ship brokerage, terminals, liner firms and ship agencies. The range of their working experience in the maritime industry is from 4 to 50 years. Hence, they are qualified to provide insight into our study. The profiles of the interviewees are summarised in Table 1. The questionnaire survey consists of two main sections. Section A collects demographic details of interviewees. Section B is intended to provide insights into interviewees' perceptions on the role of the ILO in improving the food supply chain on board by using a 5-point Likert-style scale (i.e., 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree). The results were used to verify the value chain analysis and the discussion of policy implications. The interview questions and results are listed in Table 2 .
According to the survey results, respondents agree that food suppliers' advanced technology adds value to their food supply chain operations (3.73). The survey respondents also stated that food suppliers' procurement procedures are critical to the food supply chain (4.09). Food suppliers' tight procurement procedures enhance their service level. Hence, procurement activities and service are closely linked in food suppliers' value chain. In addition, interviewees stated that it is very important for LSCs to establish human resources departments to provide training to staff on food quality and safety (3.73). Most interviewees stated that good food supplier service is critical to the satisfaction of seafarers (4.18). Accordingly, food suppliers provide professional service to LSCs on food supply chain operations. Therefore, human resource management is closely related to service within a value chain between food suppliers and LSCs. The survey respondents also reported that having qualified personnel is critical to operating and managing the food supply chain between food suppliers and LSCs (4.09). The operations between food suppliers and LSCs are closely interrelated in value chains. Finally, survey respondents reported that food suppliers' outbound logistics (i.e., distribution) are critical to LSCs' food supply operations (3.82). Thus, food supplier outbound logistics have a direct linkage with LSC operations in the value chain.
In practice, LSCs source food from different suppliers. It is difficult for LSCs to manage procurement operations and build relations with suppliers. External environmental factors pertaining to ports of call, the nature of commodities and climate affect the quality and reliability of food supplies. Based on these factors, we design food supply chains for ships in Fig. 2 . Food suppliers have multiple suppliers based on the nature of the commodities. However, LSCs usually appoint only a single supplier to provide food to seafarers. This single supplier consolidates the food and Develops long-term relationships between LSCs and food suppliers, Allows both parties to work together more closely, Encourages stronger commitment by the supplier to invest in facilities or information technology and share real-time information, Gets suppliers involved early in the product development stage and thus controls the upstream supply chain as quickly as possible, Enhances resource allocation in the core business, Results in lower purchase costs due to a much higher volume from a single supplier, and Makes vendor management easier.
Lau and Yip (2010) also commented that the potential drawbacks of single sourcing include the following: Seafarers have access to good quality food and drinking water provided regulated hygienic conditions 4.00 (3-5) Agree
The key information (i.e., ILO Regulations and the Code) is public access so that the maritime stakeholders are able to obtain it anywhere 3.91 (3-5) Agree
The seafarers' food and catering is deemed as more a problem to solve instead of an opportunity to innovate.
(2-5) Agree
There is misalignment when implementing and promulgating the seafarers' food and catering instruments to different global regions.
The attitude of ship operators to seafarers' food is actively participated in improving seafarer working condition.
The poor health conditions lead to adversely effect on seafarers' performance and behaviour.
(3-5) Agree
ILO Regulation and Code could not encourage all countries to follow or adopt.
(2-4) Disagree
Flag of convenience intensified seafarers working under unacceptable conditions.
(1-3) Disagree
Seafarers could perceive significant improvement on working conditions under seafarer's trade union.
(3-5) Agree
Value chain analysis
Technology adds value to food supply chain operations.
(2-5) Agree
Outbound logistics (i.e., distribution) is critical to food supply operations. 3.82 (3-5) Agree
Good service of food supplier is critical to the satisfactory of seafarer.
(3-5) Agree
Procurement procedures are critical to food supply chains.
Qualified personnel are critical to operate and manage food supply chain.
Human resources department provides training to staff on food quality and safety
In this study, the 5-scale Likert-style score scale was used in the survey questionnaire (i.e., 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree)
Maintains relationship with supplier is difficult, Gets supplier for price negotiation and improve the performance is difficult because of less competition among suppliers, Creates a higher chance of supply interruption, especially for asset specific products, and Increases vulnerability of product quality and service.
From LSCs' perspective, there are three major categories of the food supply chain according to temperature control and monitoring: room temperature food, cold food, and frozen food. Each type of food has different requirements in the food supply chain. Room temperature food includes water, biscuits, rice and flour in addition to foods that respond slowly to temperature changes. The temperature for these foods must be maintained at 18°C. Cold food includes vegetables and fruit and other items that are highly responsive to temperature changes. The temperature for such foods must be maintained at 0°C to +7°C. Frozen food includes meat and fish in addition to foods that respond slowly to temperature changes. The temperature for such foods must be maintained at −18°C. In the transportation of frozen food, the fresh air ventilators must always be closed and the humidity indicator should be in the OFF position. Temperature is an important parameter in food safety and quality (Montanari, 2008; Ovca and Jevsnik, 2009) . During the logistics process, any change in time-distance or temperature may create spoilage or loss of flavour. Thus, temperature needs to be continuously and carefully controlled and monitored at each stage of the food supply chain with adequate control systems, correct placement of temperature sensors and efficient insulation. All perishable products are required to be delivered by a refrigerated loading dock to minimise the increase in product temperature during loading and unloading and to avoid the entrance of moist or warm ambient air.
For a food supplier (Fig. 1) , (An & Noh, 2009 ) cold technologies are critical to cool chain operations and (Byran & Brian, 1999 ) the procurement of cold facilities is critical for service to LSCs. Currently, food suppliers incorporate multi-temperature measuring devices (e.g., melting point, thermal expansion, emissivity, diffusion, solidification temperature), viscoelastic properties or chemical reactions (e.g., electrochemical corrosion, enzymatic reactions, and polymerisation) and mobile technology to ensure food quality and safety in the cold chain. The emergence of radio frequency identification (RFID) is a common type of mobile technology. RFID can be used to track, identify and recall products in the food supply chain. RFID includes various functions such as real-time information, real-time tracing, order tracing and temperature monitoring (Kuo and Chen, 2010) . It can ensure that perishable products with different temperature requirements can be kept in the best-quality condition from the point of supply to the point of consumption throughout the processes of storage and distribution along the food supply chain (Kuo and Chen 2010) . Seafarers can thus be assured that the products they order will be received freshly, safely and on time.
Broadly speaking, ships' captains send their requisitions and orders to LSCs to obtain the required amount of food. The purchase manager and the assistant purchase manager usually search advertisements, websites (ShipNet or ShipLink) and port agents for possible supplies. When vessels arrive at port, suppliers need to arrange for the food to be on board within 12 h between the estimated time of arrival (ETA) and the estimated time of departure (ETD). Vessels report regularly to the purchase department about the quality and quantity of supplies and provide feedback on the performance and the quality of the products they received. This information goes into the supplier performance record. The above procedures, as shown in Fig. 3 , are a critical process in the food supply to seafarers.
We would like to stress that although this case study is not based upon observations across a wide range of random samples, we have made every effort to reduce biases. Large random samples have strong explanatory and statistical power, but the case study is sometimes appropriate or relevant as a research method. In this study, the case study is used to verify the analysis framework and results. Strategically chosen interviewees may greatly add to the generalisability of the case study. However, bias cannot be fully eliminated. One limitation due to a limited sample size is that all the sample data come from one district or region. Nevertheless, this study provides a foundation for further research.
Shortcomings of adoption and implementation
In the maritime industry, food issues were first addressed by the ILO Food and Catering (Ships' Crews) Convention 1946 (No. 68 ) and the Certification of Ships ' Cooks Convention 1946 (No. 69) . Issues regarding seafarers' food and catering were amended, drafted and signed in the Maritime Labour Convention (MLC) in 2006. The survey respondents expressed that the ILO maintains the current standards of international maritime labour conventions and recommendations and that the fundamental principles can be realised in other International Labour Conventions. Issues of seafarers are always addressed at the international level (ILO, 1946) .
Food and catering are organised under Regulation 3.2. The survey respondents agreed that seafarers have access to good quality food and drinking water given the regulated hygienic conditions. To a large extent, the general standards of the international mandatory requirements shown in section A are upheld. The MLC provides wellsupported, structural and organised legal documents to improve compliance with international requirements. To facilitate the implementation of the mandatory requirements (i.e., the Regulations and the Code), the ratifying countries have established close relationships with the designated authorities. The survey respondents indicated that they have positive views of maritime stakeholders' ability to obtain key information (i.e., ILO Regulations and the Code) without time and spatial restrictions because of technological advancements.
However, the MLC performed ineffectively in initial implementation, and the Regulations and the Code were delayed for almost 8 years before formulation and recognition in the maritime industry. The MLC was finally implemented on 20 August 2013. Although the MLC is one of the four pillars (MLC, SOLAS, STCW and MARPOL) of maritime policy, the survey respondents expressed that seafarers' food and catering is a problem to solve rather than an opportunity to innovate. We conclude that the MLC is a rather weak convention that has not materially changed life at sea.
Most of the respondents reported that technology, outbound logistics, procurement procedures, qualified personnel and staff training are the critical elements of food supply chain operations. The legal documents and the Code can be amended through the simplified procedure set out in Article XV of the Convention. In principle, the regulations should be fully implemented. In practice, a country can carry out 'substantially equivalent' regulations that they declare upon ratification. Accordingly, the survey respondents indicated that there is misalignment in the implementation and promulgation of seafarers' food and catering instruments in different global regions. The convention also does not address the interpretation of what can be termed 'good nutritious food'. The more important parts of the convention are shown and listed in the non-mandatory section B. Thus, the extent to which seafarers' food and catering measures can be implemented in ship operations is mainly determined by the attitude of ship operators. As indicated in the survey results, the attitude of ship operators towards seafarers' food is essential in improving seafarer working conditions. Although ship operators demonstrate due diligence in improving the food supply, seafarers have continued to experience exposure to biological agents resulting from poor food hygiene, contaminated food or drinking water, dirty or wet linen, inappropriate personal hygiene, unhygienic treatment in the ship's hospital and the spread of bacteria and viruses like influenza (ILO, 2015) . The survey respondents reported that poor health conditions adversely affect seafarers' performance and behaviour. Various human errors can occur, including mistakes, fires, occupational accidents and collisions/groundings (Orosa and Oliverira, 2012) .
The enforcement of the MLC Regulations and Code appears to have maintained relatively hygienic conditions for seafarers and provided good quality food and drinking water. The MLC has been in effect in the maritime industry for almost 2 years. So far, the convention has been ratified by 77 countries representing 91% of global shipping (ILO, 2015) . The survey respondents stated that the MLC Regulation and Code should be adopted by all countries. Because of financial considerations, some governments are unwilling to support and allocate resources to improve seafarers' working conditions. Furthermore, ships are registered under flags of convenience to avoid regulations and reduce operating costs of the owners' countries. According to the ILO (2015) , when working aboard ships flagged to states that do not 'exercise effective jurisdiction and control' over their ships, 'seafarers often have to work under unacceptable conditions, to the detriment of their well-being, health and safety and the safety of the ships on which they work'. However, most survey respondents held a different view on this matter. A Flag of Convenience (FOC) will not necessarily lead to poor quality in all aspects of crew management, including food. Finally, most survey respondents stated that seafarers perceived significant improvements in working conditions under seafarers' trade unions.
Conclusions
LSCs are coping with the demand for a wider range of high-quality food for seafarers. Meeting this demand is one way to retain good seafarers in LSCs. Seafarers are not only great assets to LSCs but also enhance ship safety levels. Although the ILO has worked to improve the food supply of seafarers by updating a series of rules and regulations, the adoption and implementation of effective food supply chains on board seems to be an obstacle to progress. Compared with tramp shipping, LSCs face a less serious food supply problem because liner shipping operates on fixed routes with fixed schedules. LSCs are most likely familiar with the functions of port and food suppliers along the ship itinerary. Yet LSCs are now facing a food supply problem, notably in the Southeast Asian region. There are many small ports in this region with few available food suppliers for LSCs. The procurement of food is determined in part by the duration and type of ship itinerary.
Our study has two implications. From a theoretical perspective, it presents a proposed framework for performing flexible, punctual and responsive food supply. The framework will be helpful to facilitate food supply for LSCs and further evaluate associated supply chains. We use value chain analysis as a fundamental theoretical framework to evaluate the importance of the food supply chain for ships. The results clearly indicate that advanced technology, comprehensive procurement procedures, qualified personnel, extensive outbound logistics (i.e., distribution) networks for on-board food delivery and sound training programmes for staff on food quality and safety are core elements of the food supply chain, and can enhance the quality of food for seafarers. This study also has a managerial implication: the role of the ship procurement department should include the strategic position of LSCs in forthcoming years.
Although we carried out only a small scale of study with 11 survey respondents, their insights provide a useful reference for LSCs to evaluate their food supply chains to help improve food provisions for seafarers. This research can also be extended to cover the effects of ship automation on the food supply chain on board. Furthermore, this study provides a framework for further research on other regions across the globe by interviewing seafarers and crewing companies from different parts of the world. Such work would significantly enhance the overall quality of the food supply chain and redefine key food supply chain performance indicators at both the international and regional levels. The concept of food safety management is extremely important for food supply chain performance indicators, and should be highlighted in future research.
